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DETAILED ACTION 

1 . This Office Action is tal<en in response to Applicant's Amendments and Remarl<s 
filed on January 2, 2008 regarding application 10/541,266 filed on June 30, 2005. 
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Claim 8 has been amended. 



Claims 16 and 26 have been cancelled. 



Claims 1-15 and 17-25 are pending for consideration. 



3. 



Response to Remarks and Amendments 



Applicant's amendments and remarks have been fully and carefully considered, 
with the Examiner's response set forth below. 

(1) Applicants contend, regarding rejections under the second paragraph of 35 
U.S.C. 112, that the rejections fail to provide analysis of the language of the claims in 
light of the teachings of the prior art and a reasonable claim interpretation. The 
Examiner disagrees. 

The Examiner provides a detailed analysis explaining why the claim language as 
currently presented would cause inconsistency among the limitations recited in the 
claims. Specifically, the analysis of (a), (b), (c) and (d) are based on analyzing the 
limitations recited in the claims, including ""ascertain whether said first address 
information is stored in said register," "if yes, "if no, and "initiate a write 
operation of said first or second write data, respectively, ..." Therefore, Applicants' 
allegation regarding failing to provide analysis of the claim language is totally unfunded 
and cannot be further away from the fact. 

It is noted that most of Applicants' allegations regarding this issue are general in 
nature (e.g. fail to provide analysis of the language of the claims in light of a reasonable 
claim interpretation) without specific argument as to which part of Examiner's analysis of 
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(a), (b), (c) and (d) may have the alleged flaw. Applicants are advised that Examiner 
would provide further response only for remarks with specific point. 

As for the specific example in which Applicants allege that the Office Action fails 
to recognize that the recited write operation may write the first write data or the second 
write data, the Examiner Is fully aware of the various possibilities that may arise from 
different scenarios and has considered all of them. However, there are still situations 
that would be inconsistent with the limitation "initiate a write operation of said first or 
second write data, respectively, from said register to said memory" because neither the 
first write data nor the second write data is stored in the register, as explained below: 

First, It is noted that "said second write data" is recited under the condition "If yes, 
..." and is not recited at all under the condition "if no, ..." Thus, it should be clear that, at 
least for the situations where the claimed invention takes the "if no, ..." path "said 
second write data" does not even exist. 

Second, it should be noted that, upon power-on initialization, it is reasonable to 
assume that the contents of the register is either random or being cleared, which means 
the first address information would not be stored in the register yet, which leads to the "if 
no, ..." path. 

Third, the claim language for the "if no, ..." path recites "If no, compare said first 
write data with said memory data allocated to the first address information." It Is noted 
that the claim language is totally silent on forwarding the first write data to said register. 
Thus, it is simply logical and reasonable to conclude that the first write data is not being 
stored in said register. 
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Fourth, the fact that neither the first write data nor the second write data is in the 
register, this renders the limitation initiate a write operation of said first or second write 
data, respectively, from said register to said memory" recited later indefinite because 
neither of them is stored in the register. 

(2) Applicant contends that the previously relied on references (Norman, Magro, 
and Reams) fail to teach the limitation of "Comparing said first write data with second 
write data of an earlier write request and determining if said first write data is different 
from said write data." The Examiner disagrees. 

First, Norman teaches [the system also includes circuitry which compares new 
data (to be written to a set of cells) with stored data (preread from a corresponding set 
of cells) and prevents a write of the new data to the array if the new data is identical to 
the stored data ... In preferred embodiments, the system includes a controller which 
includes logic circuitry which performs the comparison. In response to the comparison 
determining that the new data to be written is identical to the previously stored data, the 
controller generates a confirmation signal indicating that the new data has been written 
to the array, rather than actually writing the new data to the array (abstract); If a 
miscompare is detected, the controller will then generate the necessary control signals 
to write the new set of data in buffer memory 104 to a new (erased) sector of flash 
memory array 216 (column 10, lines 30-34)]. 

It should also be noted that Norman explicitly teaches that the new data is to be 
written to a set of memory cells [abstract] and thus has not been written into the 
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memory yet; and Norman explicitly teaches preventing a write of the new data to the 
array if the new data is identical to the stored data [abstract]. 

It should also be noted that the comparison whether the two pieces of data are 
identical or different is performed by a comparator circuit [figure 3, 1 10, where "A" and 
"B" represents the two pieces of data under comparison]. Further, figure 3 shows that 
"A" and "B" are provided by Flash Interface [figure 3, 114], and not the flash memory 
array [figure 3, 216] it self. This clearly illustrates that the comparison is not performed 
on data already in the memory. Rather, comparison is done on data stored in the Flash 
Interface, which the Examiner relies on as the "register" [see page 9, lines 10-15 of the 
Office Action mailed on 10/3/2008]. 

Thus, Norman teaches the cited limitation. 

Applicants' next argument that "Separately, the Office Action refers to Magro as 
purportedly teaching comparing first and second write data ..." and that Magro merely 
describes determining which bits are valid [page 10 second paragraph of Applicants' 
Remark section] is completely off the mark. 

First, the Magro reference is not relied on for the teaching of comparing first and 
second write data to determine if they are identical or different, because as explained 
above, this limitation is taught by the Norman reference alone and there is no need to 
introduce another reference for the purpose of teaching this limitation. 

Rather, the Magro reference is relied on for teaching the limitation "ascertain 
whether said first address information is stored in said register" [see page 12, lines 10- 
12 of the Office Action mailed on 10/3/2008]. 
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Thus, Applicants' subsequent arguments are irrelevant and will not be further 
addressed, because they are all derived from the incorrect allegation that the Office 
Action relies on Magro as purportedly teaching comparing first and second write data. 

Another iteration of claim analysis based on the previously relied on references 
and addresses all previously presented and newly amended limitations has been made. 
Refer to the corresponding sections of the following claim analysis for details. 

Claim Rejections - 35 USC §112 

4. The following is a quotation of the second paragraph of 35 U.S.C. 1 1 2: 

The specification sliall conclude witli one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

5. Claims 1-15 and 17-25 rejected under 35 U.S.C. 112, second paragraph, as 
being indefinite for failing to particularly point out and distinctly claim the subject matter 
which applicant regards as the invention. 
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Considering claim 1 , there are four possible scenarios following "ascertain 
whether said first address information is stored in said register," as described below: 

(a) the first address information is stored in the register (hence following the "if 
yes, ..." path), and the first write data and the second write data are different . In this 
case, it follows the "if yes" path, and the first write data is forwarded to the register, 

(b) the first address information is stored in the register (hence following the "if 
yes, ..." path), and the first write data and the second write data are the same . In this 
case, it first follows the "if yes" path, but the first write data is not forwarded to the 
register because the first write data and the second write data are the same, 

(c) the first address information is not stored in the register (hence following the 
"if no, ..." path), and the first write data and the second write data are different . In this 
case, it follows the "if no" path, but the first write data is not forwarded to the register 
because the only action taken in the "if no" path is to compare the first write data to the 
memory data, 

(d) the first address information is not stored in the register (hence following the 
"if no, ..." path), and the first write data and the second write data are the same . In this 
case, it follows the "if no" path, but the first write data is not forwarded to the register 
because the only action taken in the "if no" path is to compare the first write data to the 
memory data. 

It is noted that, among the four possible cases, only case (a) would result in the 
first write data being forwarded to the register. 
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However, claim 1 further recites "initiate a write operation of said first or second 
write data, respectively, from said register to said memory , if the first or second write 
data, respectively, is different from said memory data." This may cause problems 
because for cases (b), (c) and (d) the first write data has not been stored in the register, 
and thus can not be written from the register to the memory as recited in claim 1 . 

Further, case (a) is for the scenario where "the first address information is stored 
in the register, and the first write data and the second write data are different ." However, 
upon power-on initialization, it is reasonable to assume that the contents of the register 
is either random or being cleared, which means the first address information would not 
be stored in the register yet. This suggests that case (a) is not plausible, at least upon 
initialization. 

Thus, from the discussion above, it is not clear at all whether the first write data 
would ever be stored in the register, hence render the limitation "initiate a write 
operation of said first or second write data, respectively, from said register to said 
memory , if the first or second write data, respectively, is different from said memory 
data" in error because the first write data has not been stored in the register, and thus 
can not be written from the register to the memory as recited in claim 1 . 

As for the specific example in which Applicants allege that the Office Action fails 
to recognize that the recited write operation may write the first write data or the second 
write data, the Examiner is fully aware of the various possibilities that may arise from 
different scenarios and has considered all of them. However, there are still situations 
that would be inconsistent with the limitation "initiate a write operation of said first or 
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second write data, respectively, from said register to said memory" because neither the 
first write data nor the second write data is stored in the register, as explained below: 

First, it is noted that "said second write data" is recited under the condition "if yes, 
..." and is not recited at all under the condition "if no, ..." Thus, it should be clear that, at 
least for the situations where the claimed invention takes the "if no, ..." path "said 
second write data" does not even exist. 

Second, it should be noted that, upon power-on initialization, it is reasonable to 
assume that the contents of the register is either random or being cleared, which means 
the first address information would not be stored in the register yet, which leads to the "if 
no, ..." path. 

Third, the claim language for the "if no, ..." path recites "if no, compare said first 
write data with said memory data allocated to the first address information." It is noted 
that the claim language is totally silent on forwarding the first write data to said register. 
Thus, it is simply logical and reasonable to conclude that the first write data is not being 
stored in said register. 

Fourth, the fact that neither the first write data nor the second write data is in the 
register, this renders the limitation initiate a write operation of said first or second write 
data, respectively, from said register to said memory" recited later indefinite because 
neither of them is stored in the register. 

Claim 17 has the same defect as in claim 1 . 

Claims 2-1 5 are rejected by virtue of their dependency from claim 1 . 

Claims 18-25 are rejected by virtue of their dependency from claim 17. 
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Claim Rejections - 35 USC § 103 

6. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the phor art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary sl^ill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

7. Claims 1-5, 9-14, 17-20 and 24-25 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Norman (US 6,438,665), and in view of Margo (US 6,151 ,658). 

As to claim 1 , Norman discloses a controller [the control engine, figure 3, 130; 
the system includes a controller which includes logic circuitry which performs the 
comparison (abstract); column 8, lines 8-18] for a memory [the flash memory cell 
array, figure 3, 216] having at least one memory cell [the invention is a memory 
system including one or more arrays of memory cells (e.g., flash memory cells or other 
nonvolatile memory cells) (column 7, lines 41-43); Flash memory chip 3 shown in FIG. 
3 includes controller 129 and array 216 of nonvolatile memory cells (which are 
preferably nonvolatile flash memory cells) (column 8, lines 65-67)], that involves a 
higher cost for writing than for reading [This bypass of a write operation results in a 
big time savings, since flash writes are slow compared to reads . A flash write of a 
sector can take 1 to 5 milliseconds while a read compare will take approximately 50 
microseconds. Thus, a large savings is gained when a sector is not required to be 
written to array 216 (column 10, lines 44-49); In flash memory systems, writes of data 
to flash memory cells are slow and they cause wear on the cells. This wear limits the 
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useful life of conventional flash memory systems and reduces their overall reliability 
(column 7, lines 8-11)], said memory cell being allocated a first address 
information and adapted to store memory data [figure 3 shows that ADDRESS, 
DATA and CONTROL information are provided by a host processor (2); figure 3 also 
shows that the ADDRESS information is directed to the flash memory cell array 9216) 
via flash interface (114); Each cell is indicative of a stored data bit (column 7, line 48)], 
said memory controller comprising: 

a register connected with said memory [the corresponding register is the flash 
interface (figure 3, 114), which is connected to the flash memory cell array (figure 3, 
216); note that a buffer memory (figure 3, 104) is also provided to stored data from the 
host processor (figure 3, 2) that is to be written to the flash memory; Margo also 
teaches a register comprising a CAM address store (figure 2, 68) and a RAM data 
store (figure 2, 70)], and comprising register space for write data and for address 
information allocated thereto [figure 3 shows that ADDRESS and DATA and ECC 
information are being allocated to the flash interface; Flash interface 114 receives data 
(to be written to array 114) and address bits from other elements of chip 3 and asserts 
corresponding data and address bits with appropriate timing and format to array 216 
(column 9, lines 17-21); note that a buffer memory (figure 3, 104) is also provided to 
stored data from the host processor (figure 3, 2) that is to be written to the flash 
memory; Margo also teaches a register comprising a CAM address store (figure 2, 68) 
which stores address information and a RAM data store (figure 2, 70) that stores data], 
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a write controller [the control engine, figure 3, 130; Margo also teaches a write buffer 
controller (figure 2, 16)] connected with said register and said memory [as shown in 
figure 3; also see Margo, figure 2], and adapted to receive a write request 
comprising said first address information and first write data allocated thereto 
[figure 3 shows that ADDRESS, DATA and CONTROL information are provided by a 
host processor (2) are received by the control engine (130)], 
ascertain whether said first address information is stored in said register 
if yes, compare said first write data with second write data of an earlier write 
request in said register allocated to said first address information [this limitation 
(register) is taught by Margo, see below] to determine if said first write data is 
different from said second write data, and forward said first write data to said 
register in response to a determination that said first write data is different from 
said second write data [the system also includes circuitry which compares new data 
(to be written to a set of cells) with stored data (preread from a corresponding set of 
cells) and prevents a write of the new data to the array if the new data is identical to the 
stored data ... In preferred embodiments, the system includes a controller which 
includes logic circuitry which performs the comparison. In response to the comparison 
determining that the new data to be written is identical to the previously stored data, 
the controller generates a confirmation signal indicating that the new data has been 
written to the array, rather than actually writing the new data to the array (abstract)]; 
if no, compare said first write data with said memory data allocated to the first 
address information [the system also includes circuitry which compares new data (to 
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be written to a set of cells) with stored data (preread from a corresponding set of cells) 
and prevents a write of the new data to the array if the new data is identical to the 
stored data (abstract); the data and address are forward to the flash interface (figure 3, 
114) and the flash memory (figure 3, 216) only if the comparator indicates a mismatch, 
as shown in figure 3; If the new data is not identical to the stored data, the system 
writes the new data to a second one of the sectors (or other sets) of the cells (column 
7, lines 54-58); If a miscompare is detected, the controller will then generate the 
necessary control signals to write the new set of data in buffer memory 104 to a new 
(erased) sector of flash memory array 216 (column 10, lines 30-34); column 9 line 66 to 
column 10, line 45], 

initiate a write operation of said first or second write data, respectively, from said 
register to said memory, if the first or second write data, respectively, is different 
from said memory data [The system prevents a write of the new data to the array if 
the new data is identical to the stored data. If the new data is not identical to the 
stored data, the system writes the new data to a second one of the sectors (or other 
sets) of the cells (column 7, lines 54-58); If a miscompare is detected, the controller will 
then generate the necessary control signals to write the new set of data in buffer 
memory 104 to a new (erased) sector of flash memory array 216 (column 10, lines 30- 
34); column 9 line 66 to column 10, line 45]. 

Regarding claim 1 , Norman teaches comparing said first write data with 
second write data of an earlier write request in said register allocated to said first 
address information [the system also includes circuitry which compares new data (to 
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be written to a set of cells) with stored data (preread from a corresponding set of cells) 
and prevents a write of the new data to the array if the new data is identical to the 
stored data ... In preferred embodiments, the system includes a controller which 
includes logic circuitry which performs the comparison. In response to the comparison 
determining that the new data to be written is identical to the previously stored data, 
the controller generates a confirmation signal indicating that the new data has been 
written to the array, rather than actually writing the new data to the array (abstract)], but 
does not teach ascertain whether said first address information is stored in said 
register. 

However, Margo teaches this limitation in the invention "Write-Buffer FIFO 
Architecture with Random Access Snooping Capability." Specifically, Margo teaches 
a memory controller [see figure 2] comprising: 

a register connected witli said memory [the corresponding register comprising a 
CAM address store (figure 2, 68) and a RAM data store (figure 2, 70); the memory is 
shown in figure 1 as the "consumer" (14)], and comprising register space for write 
data and for address information allocated thereto [a register comprising a CAM 
address store (figure 2, 68) which stores address information and a RAM data store 
(figure 2, 70) that stores data], 

a write controller [the write buffer controller (figure 2, 16)] connected with said 
register and said memory [see figures 1 and 2], and adapted to receive a write 
request comprising said first address information and first write data allocated 
thereto [figure 1 shows that ADDRESS and DATA information are provided by a host 
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producer (10) are received by the write buffer (12) and then forwarded to the memory 
(i.e., the consumer, 14)], 

ascertain whether said first address information is stored in said register [A 

producer provides the address store with an input write address and provides the data 
store with input write data. The content addressable memory concurrently compares 
the input write address to the addresses present in the address store . If the input write 
address is "related" to an address present in the address store, the content 
addressable memory detects an address hit. The indication of an address hit is 
produced to the write buffer controller which signals the data store to store the input 
write data in the rank of the data store associated with the "related" address detected 
by the content addressable memory (column 2, lines 26-37)], 
if yes, compare said first write data with second write data of an earlier write 
request in said register allocated to said first address information [If the input 
write address is "related" to an address present in the address store, the content 
addressable memory detects an address hit. The indication of an address hit is 
produced to the write buffer controller which signals the data store to store the input 
write data in the rank of the data store associated with the "related" address detected 
by the content addressable memory. If the input write data does not overlap the valid 
portion of the data previously stored in the rank associated with the "related" address, 
the store operation results in write merging. If the input write data overlaps the valid 
portion of the data previously stored in the rank associated with the rank associated 
with the "related" address, the store operation results in write collapsing. The write 



Application/Control Number: 1 0/541 ,266 Page 1 7 

Art Unit: 2186 

buffer thus eliminates the need to allocate a new rank to store write data when an input 
write address is "related" to an address present in the address store (column 2, lines 
30-46)]. 

Margo also teaches that the motivation to ascertain the first address information 
is in the register and to compare the first write data with the second write data allocated 
to the first address is to provide efficient storage of write data and to reduce the 
number of read cycles for retrieving write data for related address [By storing write data 
for "related" addresses in a single rank rather than multiple ranks, the write buffer 
provides efficient storage of write data for "related" addresses. By eliminating the use 
of multiple ranks for storing write data for "related" addresses, the write buffer also 
reduces the number of read cycles for retrieving write data for "related" addresses 
going to a consumer (column 2, lines 46-53)]. 

Therefore, it would have been obvious for one of ordinary skills in the art at the 
time of Applicant's invention to ascertain the first address information is in the register 
and to compare the first write data with the second write data allocated to the first 
address, as demonstrated by Margo, and to incorporate it into the existing scheme 
disclosed by Norman in order to provide efficient storage of write data and to reduce 
the number of read cycles for retrieving write data for related address. 

As to claim 2, Norman in view of Margo teaches that the memory controller of 
claim 1, wherein said register is a FIFO register [Margo teaches that "a write buffer 
is conceptually a FIFO (First-In-First-Out) device where data is posted at a front end of 
the FIFO and is retrieved from a back end of the FIFO ..." (column 1, lines 13-34)]. 
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As to claim 3, Norman in view of Margo teaches that the memory controller of 
claim 1, further comprising a read controller [Margo: figure 2 shows a read 
controller comprising a read pointer (20) and a read multiplexer (24) performing the 
function of read merge (RD_MERGE) and providing read address (RD_ADDR)] 
connected with said register and said memory [see Margo, figure 2], and adapted 
to receive a read request comprising said first address information ascertain 
whether said first address information is stored in said register forward said 
read request to said register or said memory, depending on whether or not, 
respectively, said first address information is stored in said register [In addition, 
the content addressable memory detects whether an input read address provided by a 
producer to a consumer is "related" to an address in the address store. If the input 
read address is "related" to an address in the address store, the valid write data in the 
data store associated with the "related" address is merged with data from the 
consumer associated with the input read address, thereby resulting in read merging. 
The merged data preserves read data coherency by reflecting both the most recent 
write data in the write buffer and the read data in the consumer. With this read merge 
function, a write buffer need not be emptied before a read is performed from the 
consumer (column 2, lines 54-65)]. 

As to claim 4, Norman in view of Margo teaches that the memory controller of 
claim 3, wherein said write controller is adapted to send to said read controller a 
read request upon reception of said write request, said read request comprising 
said first address information contained in said write request [Norman: The 
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controller will then fetch a byte of data from flash memory array 216 and a 
corresponding byte of data from buffer memory 104. The corresponding bits of each 
byte will be ... (column 9, line 66 to column 10, line 10); note that a "fetch" is a "read" 
operation; Flash interface 1 14 also reads data bits from cells of array 216 (e.g., from 
any selected sector of cells of array 216) and asserts the data bits which it reads with 
appropriate timing and format to other elements of chip 3 (including to comparator 
circuit 110) (column 9, lines 22-26)]. 

As to claim 5, Norman in view of Margo teaches that the memory controller of 
claim 1, wherein the write controller is adapted to allocate a flag [Norman: figure 
6, 410, miscompare flag] indicative of the result of the comparison to said first 
write data [Norman: column 9 line 57 to column 10, line 36] and to transfer the flag 
to said register along with said first write data and said first address information 
[Norman: If a miscompare is detected, the controller will then generate the necessary 
control signals to write the new set of data in buffer memory 104 to a new (erased) 
sector of flash memory array 216. It will also mark the sector just read from flash 
memory array 216, which has been found to miscompare, to an "obsolete" state 
(column 10, lines 30-36; column 9 line 57 to column 10, line 36)], and to initiate a 
write operation to the memory only for first write data for which the flag is 
indicative of a difference between said first write data and said memory data or 
said second write data, respectively [Norman: the system also includes circuitry 
which compares new data (to be written to a set of cells) with stored data (preread from 
a corresponding set of cells) and prevents a write of the new data to the array if the 
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new data is identical to tlie stored data (abstract); the data and address are forward to 
the flash interface (figure 3, 1 14) and the flash memory (figure 3, 216) only if the 
comparator indicates a mismatch, as shown in figure 3; If the new data is not identical 
to the stored data, the system writes the new data to a second one of the sectors (or 
other sets) of the cells (column 7, lines 54-58)]. 

As to claim 9, Norman in view of Margo teaches that the memory controller of 
claim 1, wherein the write controller is adapted to perform the comparison of 
said first write data with said second write data or said memory for at least one 
bit at a time [Norman: figure 6, 400-406 shows that each bit is compared individually 
one at a time respectively]. 

As to claim 10, Norman in view of Margo teaches that the memory controller of 
claim 9, wherein the write controller is adapted to perform the comparison byte 
by byte or bit by bit [Norman: The controller will then fetch a byte of data from flash 
memory array 216 and a corresponding bvte of data from buffer memory 104. The 
corresponding bits of each byte will be ... (column 9, line 66 to column 10, line 10)]. 

As to claim 1 1 , Norman in view of Margo teaches the memory controller of 
claim 9, wherein the write controller is adapted to perform the comparison bit by 
bit [Norman: figure 6, 400-406 shows that each bit is compared individually one at a 
time respectively; The controller will then fetch a bvte of data from flash memory array 
216 and a corresponding bvte of data from buffer memory 104. The corresponding bits 
of each byte will be ... (column 9, line 66 to column 10, line 10)]. 
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As to claim 12, Norman in view of Margo teaches the memory controller of 
claim 9, comprising an XOR-Gate with a first input for said first write data and a 
second input for said memory data or said second write data, respectively, and 
an output port connected with the write controller [Norman: figure 6, 400-406; 

column 9 line 57 to column 10, line 36]. 

As to claim 13, Norman in view of Margo teaches the memory controller of 
claim 9, wherein the write controller is adapted to forward said first address 
information and said first write data to said register after receiving at least one 
logical "TRUE"-signal from the output of the XOR-Gate [Norman: figure 6, 
400-406; The controller will then generate a clock sampling the compare condition, as 
determined by the logic level of the J input. If the J is Jow (the two bytes match each 
other), the JK register will remain clear indicating that the data has compared ... 
(column 1 0, line 1 1 -36); circuit 1 1 0 can add a "one" bit to the contents of the register 
each time a non-matching pair of data values is received at the "A" and "B" inputs of 
circuit 110... (column 1 3, line 66 to column 1 4, line 1 6)]. 

As to claim 14, Norman in view of Margo teaches a memory device comprising 
a memory with at least one non-volatile memory cell and a memory controller 
according to claims 1 [Norman: the flash memory cell array (figure 3, 216), the 
control engine (figure 3, 130); the invention is a memory system including one or more 
arravs of memorv cells (e.g., flash memory cells or other nonvolatile memorv cells ) 
(column 7, lines 41-43); Flash memory chip 3 shown in FIG. 3 includes controller 129 
and array 216 of nonvolatile memory cells (which are preferably nonvolatile flash 
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memory cells) (column 8, lines 65-67); Margo: figures 1 and 2; the consumer (figure 1, 
14) is the memory device and the random access snooping write buffer (figure 1,12 
and figure 2) is the controller]. 

As to claim 17, it recites substantially the same limitations as in claim 1 , and is 
rejected for the same reasons set forth in the analysis of claim 1 . Refer to "As to claim 
1" presented earlier in this Office Action for details. 

As to claim 18, Norman in view of Margo teaches that the method of claim 17, 
wherein said first write data of different write requests is written from said 
writing queue to said memory according to a FIFO rule [Margo teaches that "a 
write buffer is conceptually a FIFO (First-In-First-Out) device where data is posted at a 
front end of the FIFO and is retrieved from a back end of the FIFO ..." (column 1, lines 
13-34)]. 

As to claim 19, Norman in view of Margo teaches that the method of claim 17, 
further comprising the steps receiving a read request comprising said first 
address information [Margo: figure 1 shows that the producer (10) issues a read 
request with read address RD_IN_ADDRESS (64) that is received by the random 
access snooping write buffer (12), which in turn forwards the read request to the 
consumer (14) with RD_OUT_ADDRESS (62); figure 2 shows a read controller 
comprising a read pointer (20) and a read multiplexer (24) performing the function of 
read merge (RD_MERGE) and providing read address (RD_ADDR)] ascertain 
whether said first address information is stored in said writing queue [In addition, 
the content addressable memory detects whether an input read address provided by a 
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producer to a consumer is "related" to an address in the address store. If the input 
read address is "related" to an address in the address store, the valid write data in the 
data store associated with the "related" address is merged with data from the 
consumer associated with the input read address, thereby resulting in read merging. 
The merged data preserves read data coherency by reflecting both the most recent 
write data in the write buffer and the read data in the consumer. With this read merge 
function, a write buffer need not be emptied before a read is performed from the 
consumer (column 2, lines 54-65)] forwarding said read request to said writing 
queue or said memory, depending on whether or not, respectively, said first 
address information is stored in said writing queue [In addition, the content 
addressable memory detects whether an input read address provided by a producer to 
a consumer is "related" to an address in the address store. If the input read address is 
"related" to an address in the address store, the valid write data in the data store 
associated with the "related" address is merged with data from the consumer 
associated with the input read address, thereby resulting in read merging. The merged 
data preserves read data coherency by reflecting both the most recent write data in the 
write buffer and the read data in the consumer. With this read merge function, a write 
buffer need not be emptied before a read is performed from the consumer (column 2, 
lines 54-65)], 

receiving from said writing queue or said memory, respectively, said writing 
queue data or said memory data allocated to said first address information [In 

addition, the content addressable memory detects whether an input read address 
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provided by a producer to a consumer is "related" to an address in the address store. 
If the input read address is "related" to an address in the address store, the valid write 
data in the data store associated with the "related" address is merged with data from 
the consumer associated with the input read address, thereby resulting in read 
merging. The merged data preserves read data coherency by reflecting both the most 
recent write data in the write buffer and the read data in the consumer. With this read 
merge function, a write buffer need not be emptied before a read is performed from the 
consumer (column 2, lines 54-65)]. 

As to claim 20, Norman in view of Margo teaches that the method of claim 17, 
comprising a step of performing a read request upon reception of said write 
request, said read request comprising said first address information contained 
in said write request [Norman: The controller will then fetch a byte of data from flash 
memory array 216 and a corresponding byte of data from buffer memory 104. The 
corresponding bits of each byte will be ... (column 9, line 66 to column 10, line 10); 
note that a "fetch" is a "read" operation; Flash interface 1 14 also reads data bits from 
cells of array 21 6 (e.g., from any selected sector of cells of array 21 6) and asserts the 
data bits which it reads with appropriate timing and format to other elements of chip 3 
(including to comparator circuit 110) (column 9, lines 22-26)]. 

As to claim 24, Norman in view of Margo teaches that the method of claim 17, 
comprising a step of comparing at least one bit at a time of said first write data 
and of said second write data or said memory data [Norman: figure 6, 400-406 
shows that each bit is compared individually one at a time respectively; The controller 
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will then fetch a byte of data from flash memory array 216 and a corresponding byte of 
data from buffer memory 1 04. The corresponding bjts of each byte will be . . . (column 
9, line 66 to column 10, line 10)]. 

As to claim 25, Norman in yiew of Margo teaches that the method of claim 24, 
wherein said comparing step comprises a step of performing an XOR-operation 
between said first write data and said memory data or said second write data, 
respectively [Norman: figure 6, 400-406; column 9 line 57 to column 10, line 36]. 
8. Claims 6-8 and 21-23 are rejected under 35 U.S.C. 103(a) as being unpatentable 
oyer Norman (US 6,438,665), in yiew of Margo (US 6,1 51 ,658), and further in yiew of 
Reams (US 6,438,660). 

As to claim 6, Norman in yiew of Margo teaches the memory controller of claim 5 
[see "As to claim 1" and "As to claim 5" presented earlier in this Office Action], but does 
not teach that the write controller is adapted to ascertain whether said register is full or 
empty. 

Reams discloses in the inyention "Method and Apparatus for Collapsing 
Writebacks to a Memory for Resource Efficiency" a scheme for reducing the number of 
writeback operations to memory by comparing the addresses of different writeback 
requests and collapse the requests if the addresses are the same [Method and 
apparatus are disclosed which increase resource efficiency by collapsing writebacks to 
a memory. In general the method and apparatus receiye an address of a memory 
request and compare that address to addresses of writebacks stored in a memory 
controller in order to determine whether the memory request maps to the same 
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memory line of the memory as a stored writebacl<. If (1 ) the memory request 
generates a writeback, and (2) the memory request maps to the same line in the main 
memory as one of the stored writebacks, then the writeback generated from the 
memory request may be collapsed with one of the stored writebacks, thus reducing the 
number of writes to the main memory (abstract)]. 

Specifically, Reams teaches using a write buffer/queue [figure 2, 58] storing the 
addresses [figure 2, 68] and data [figure 2, 70] of the write requests, and the 
associated control logics [see figure 2], including a " storage full monitor " [figure 2, 60] 
which Indicates If the buffer/queue Is full [The storage full monitor 60 generates a full 
signa l when the writeback storage 58 is full (i.e. has no storage elements 74 that are 
empty or available) ... (column 1 1 , lines 44-54)], and when storage locations are empty 
[The latched first address in step 422 is stored in an empty location in the address 
store 68 of the writeback storage 58 ... (column 15, lines 6-15)]. 

Therefore, it would have been obvious for one of ordinary skills in the art at the 
time of Applicant's invention to include the "full" or "empty" indicators indicating the 
status of the write request buffer/queue, as demonstrated by Reams, and to 
Incorporate It Into the existing scheme of Norman in view of Margo, In order to prevent 
the buffer/queue from overflowing, which may cause request Information being 
overwritten and lost, or from being underflowing, which may cause invalid requests to 
be executed. 

As to claim 7, Norman in view of Margo and Reams teaches the memory 
controller of claim 6, wherein the write controller is adapted to initiate at least 
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one write operation from the register to the memory after assessing that the 
register is full [Reams: The storage full monitor 60 generates a full signa l when the 
writeback storage 58 is full (i.e. has no storage elements 74 that are empty or 
available) ... (column 1 1 , lines 44-54); a write operation is performed when a pending 
MIC request is completed (column 11, line 44 to column 12, line 6); needs to perform 
one write operation when the register is full to prevent overflow of data at the register]. 

As to claim 8, Norman in view of Margo and Reams teaches the memory 
controller claim 1, wherein the write controller is adapted to initiate a write 
operation from the register to the memory after assessing that the register is not 
empty and in case there is no pending write request [Reams: The present example 
assumes that the writeback that was generated in response to the second read for 
ownership request of step 406 has yet to be written back to the second memory 18b 
and that no other pending writebacks are stored in the writeback storage 58. As a 
result, the comparator 56 generates the hit signal since the second address maps to 
the first memory line 28' and the writeback stored in the first storage element 74' maps 
to the first memory line 28' (column 16, lines 19-27); figures 3, 4A and 4B]. 

As to claim 21, it recites substantially the same limitations as in claim 6, and is 
rejected for the same reasons set forth in the analysis of claim 6. Refer to "As to claim 
6" presented earlier in this Office Action for details. 

As to claim 22, it recites substantially the same limitations as in claim 7, and is 
rejected for the same reasons set forth in the analysis of claim 7. Refer to "As to claim 
7" presented earlier in this Office Action for details. 
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As to claim 23, it recites substantially the same limitations as in claim 8, and is 
rejected for the same reasons set forth in the analysis of claim 8. Refer to "As to claim 
8" presented earlier in this Office Action for details. 

9. Claim 15 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Norman (US 6,438,665), in view of Margo (US 6,151 ,658), and further in view of 
Sunaga et al. (US 6,785,154, hereinafter referred to as Sunaga). 

As to claim 15, Norman in view of Margo teaches a memory device according 
to claim 1 [see "As to claim 1" presented earlier in this Office Action], but does not 
teach that the memory comprises memory cells from the group of MRAM and 
FERAM. 

However, the scheme disclosed by Norman in view of Margo is applicable to any 
type of memory cells, including from the group of MRAM and FERAM. 

Further, Sunaga discloses a memory device [a magnetic random access 
memory (MRAM) circuit block ... (abstract); figures 1 and 4], wherein said memory 
comprises memory cells from the group of MRAM and FERAM [a magnetic 
random access memory (MRAM) circuit block ... (abstract); As shown in FIG. 3, the 
MTJ element 44 consists of at least three layers, i.e., a free layer 46, which is a 
ferromagnetic layer the magnetization direction of which can be changed, a tunneling 
barrier 48, which is an insulator layer conducting a tunnel current, and a pinned layer 
50, which is a ferromagnetic laver having a fixed magnetization direction (column 1 , 
lines 19-24)]. 
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Therefore, it would have been obvious for one of ordinary skills in the art at the 
time of Applicant's invention to recognize that memory cells from the group of MRAM 
and FERAM are well known and commonly used in the art, as demonstrated by 
Sunaga, hence lacking patentable significance. 
1 0. Related Prior Art 

The following list of prior art is considered to be pertinent to applicant's invention, 
but not relied upon for claim analysis conducted above. 

■ Abato et al., (US 5,627,993), "Methods and Systems for Merging Data during 

Cache Checking and Write-Back Cycles for Memory Reads and Writes." 

■ Rosich, (US 5,517,660), "Read-Write Buffer for Gathering Write Requests and 

Resolving Read Conflicts Based on a Generated Byte Mask Code." 

■ Margo, (US 6,678,838), "Method to Track Master Contribution Information in a 

Write Buffer." 

Conclusion 

1 1 . Claims 1 -1 5 and 1 7-25 are rejected as explained above. 

12. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
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the advisory action. In no event, liowever, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

13. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Sheng-Jen Tsai whose telephone number is 571-272- 
4244. The examiner can normally be reached on 8:30 - 5:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Matthew Kim can be reached on 571-272-4182. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published 
applications may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through Private PAIR only. For 
more information about the PAIR system, see http://pair-direct.uspto.gov. Should you 
have questions on access to the Private PAIR system, contact the Electronic Business 
Center (EBC) at 866-217-9197 (toll-free). 

/Sheng-Jen Tsai/ 

Primary Examiner, Art Unit 2186 

February 15, 2009 



